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26. Molluscan Fossils from the Pleistocene 
Deposit of Sisinai in Tobetu-mura 
Isikari-gun, Hokkaido. 


By 
Tsuneteru OINOMIKADO, 
(Received Oct. 30th.; read Nov. 21st, 1936) 


In the summer of 1936, I have made a large collection of 
fossil shells from the Pleistocene deposit of Sisinai (about 20 km 
NNE of Sapporo). Cross-bedded brown sand containing numerous 
fossil is exposed on a cliff near Sisinai, and the Sisinai fauna 
comprises Mollusca, Foraminifera, Ciripedia, Brachiopoda and Bry- 
ozoa, and among them Mollusca and Foraminifera are dominant. 
Recently Prof. Nagao” reported the Pleistocene fossiliferous deposits 
in Hokkaidé and mentioned 39 species of Molluscan fossil of Sisinai. 
The distinguishable species in my collection is attained to 71 
in total, of which 36 belong to Pelecypoda, 34 to Gastropoda and 
1 to Brachiopoda. Among the 70 species of Mollusca, 54 have 
been specifically identified, while 16 remain undetermined. The 
latter include mostly very small forms and most of them are 
probably new to science. 

The fossil shells of Sisinai are as follows: 


Pelecypoda 
1. Nucula (Acila) insignis GouLD Common 
2. Arca boucardi JOUSSEAME Common 
3. Glycymeris yessoensis (SOWERBY) Abundant 
4, 


Crenella yokoyamat NOMURA Abundant 


1) Nagao: Post-Setana Fossiliferous Beds in Hokkaidé, Jour. Geol. Soe. 
Tokyo, Vol. 41, No. 487, pp. 205-207, 1934. 
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Mytillus grayanus DUN KER 

Chlamys (Chlamys) swiftit (BERNARDI) 
Chlamys (Chlamys) farrerit akazara KURODA 
Pecten (Patinopecten) yessoensis JAY 
Limatula subauriculata (MontTAGu) 


Cardita (Miodontiscus) prolongata (CARPENTER) 
(=Venericardia nakamurat YOKOYAMA) 
Venericardia (Cyclocardia) ferruginea (A. ADAMS) CLESSIN 


Corbicula sp. (Immature of C. nipponensis ?) 
Diplodonta (Felaniella) usta (GOULD) 
Codakia (Pillucina) pisidium (DUNKER) 
Mysella oblongata (YOKOYAMA) 

Mysella japonica (YOKOYAMA) 


Cardium (Cerastoderma) californiense DiSHAYES 


Callista brevisiphonata (CARPENTER) 
Saxidomus purpuratus (SOWERBY) 
Protothaca staminea (CONRAD) 

Venerupis (Amygdala) variegata (SOWERBY) 
Mactra sp. (Immature of M. carneopicta?) 
Mactra (Mactromeris) polynyma voyi (GABB) 
Sanguinolaria (Nuttallia) olivacea (J Av) 
Gari (Psammocola) californica (CONRAD) 
Macoma incongrua (v. MARTENS) 

Macoma nipponica (TOKUNAGA) 

Tellina (Fabulina ?) nitidula DUNKER 
Tellina (Peronidia) salmonea (CARPENTER) 
Aloidis venusta (GOULD) 

Hiatella orientalis (YOKOYAMA) 

Mya truncata LINNE 

Mya arenaria japonica Jay 

Cryptomya sp. 

Lyonsis (Entodesma) truncatissima (PILSBRY) 
Myadora fluctuosa GouLD 


Gastropoda, 
Puncturella (Puncturella) nobilis (A. ADAMS) 
Patelloida schrenckit (LiSCHKE) 
Patelloida pygmaea (DUNKER) 
Patelloida sp. 
Patelloida (Tectura) pallida (GouLD) 
Margarites (Lirularia) pygmaea (YOKOYAMA) 
Margurites sp. 


== ( 2 ) == 


Abundant 
Rare 
Rare 
Abundant 
Common 
Rare 


Common 
Rare 
Common 
Rare 
Common 
Common 
Rare 
Rave 
Rare 
Rare: 
Common 
Rare 
Common 
Rare 
Rare 
Rare 
Rare 
Rare 
Common 
Rare 
Rare 
Rave 
Rare 
Rare 
Rare 
Comiron 


Rare 
Common 
Common 
Rare 
Rare 
Raye 
Common 
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44. Solariella sp. Common 
45. Calliostoma multiliratum (SOWERBY) Common 
46. Ganesa (Leptogyra) sp. Rare 

47. Homalopoma amussitata (GOULD) Abundant 
48. Lacuna inornata (YOKOYAMA) Common 
49. Cingula sp. No. 1. Common 
50. Cingula sp. No. 2. Rare 

51. Alvania concinna A. ADAMS (= Rissoa sadoensis YOKOYAMA) Common 
52. Alvania maya (YOKOYAMA) Common 
538. Caecum sp. Common 
54. Cerithiopsis sp. Rare 

55. Seila crassicincta (YOKOYAMA) Common 
56. TLriphora sp. . Rare 

57. Leucotina dianae (A. ADAMS) Rare 

58. Menestho (Menestho) exaratissima (DaLu et BARTSCH) Rare 

59. Menestho (Odetta) sp. Rare 

60. Polinices (Lunatina) pallida BropEeRIp et SOwERBY Rare 

61. Natica (Tectonatica) clausa BRopERIp et SOWERBY Rare 

62. Trophon (Boreotrophon) sp. Rare 

63. Ocenebra (Ocinebrellus) adunca (SOWERBY) Rare 

64. Mitrella burchardi (DUNKER) Abundant 
65. Searlesia fuscolabiata (SMITH) Rare 

66. Nassarius (Tritonellad) dominulus (TAPPARONE-CANEFRI) Rare 

67. Haedropleura fukuchiana (YOMOYAMA) Rare 

68. Cythara (Mangelia) deshayesii (DUNKER) Rare 

69. Ringicula sp. Rare 

70. Retusa sp- Rare 

Brachiopoda 
71. TLerebratalia coreanica (ADAMS et REEVE) Rare 


Among the 39 species of Mollusca reported by Prof. Naaao, 
the 17 species are not represented in my collection and they are as 
follows: Pseudogramatodon obliquata (Yokoyama), Anadara inflata 
(Reeve), Mytilus edulis (Linn), Ostrea gigas THUNBERG, Ostrea 
rosacea DrsHayeEs, Joanisiella cwmingt (Hantey), Lucina acutilt- 
neata (Conrad), Cardium muticum Renve, Callista pacifica 
(Dittwyn), Cyclina sinensis (Gmetiy), Schizothaerus nuttalle 
(Conrad), Macoma tokyoensis Maxtyama, Panope japonica A. 
Apvams, Calliostoma shinagawensis Toxunaaca, Natica janthostoma 
DesHayeEs, Neptunea arthritica (Burmarpr), Nassarius japonicus 
(A. Apams). The two species, Calliostoma shinagawensis 'Toxu- 
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naca and Nassarius japonicus (A. Apams), should be identified as 
Calliostoma mulliliratum (Sowmnrey) and Nassarius dominulus 
(TapPARONE-CaNEFRI), both are represented in my collection. 
Hence all of the known species of the Sisinai fossil Mollusca up 
to the present time indicates 69 in number, viz. 54 of my identi- 
fied forms together with 15 of NaGao’s collection. 

Messrs. Kunosrra and Isanaya” have reported 109 species 
of the recent shells from Hokkaidé, of which the following species 
are found in the Sisinai fauna: Arca boucardi JoussEaME, Glycy- 
meris yessoensis (SowERBy), Mytilus grayanus DunkEr, Mytilus 
edulis Linnt, Chlamys swiftii (Burnarvt), Chlamys akazara Kuropa, 
Pecten yessoensis Jay, Ostrea gigas THuNBERG, Cardium californi- 
ense DesHayeEs, Callista brevisiphonata (CARPENTER), Saxidomus 
purpuratus (SowErsy), Venerupis variegata (SowERsy), Mactra 
voyt (Gage), Sanguinolaria olevacea (Jay), Macoma incongrua (v. 
Martens), Zellina salmonea (Carpenter), Hiatella orientalis 
(Yoxoyama), Panope japanica A. Apams, Mya japonica Jay, Patel- 
loida pallida (Gouxtp), Homalopoma amussitata (Goutp), Natica 
janthostoma DersHayxs, Tritonalia adunca (SowERBy), Mitrella 
burchardt (DunKeEr), Neptunea arthritica (BERNARDI), Searlesia 
fuscolabiata (Smiru), Nassarius dominulus (TAPPARONE-CANEFRI). 

Dr. Sasaxr” listed 87 living species of Pelecypoda found in 
Hokkaidé and Saghalin, and among them the following pelecypods 
are also known in the shell bed of Sisinai: Nucula insignis 
Goutp, Pseudogramatodon obliquata (YoKoyaMa), Arca boucardi 
JousspamE, Anadara inflata (REEVE), Glycymeris yessoensis (Sow- 
ERBY), Mytilus grayanus DunKxEr, Chlamys swiftit (BERNARDI), 
Diplodonta usta (Goutp), Lucina acutilineata (Conrad), Codakia 
pisidiwm (DuNKER), Cardium muticum Rervr, Venerupis variegata 
(SowERBy), Mactra voyi (Gasp), Schizothaerus nuttallt (Conran), 
Gart californica (Conrad), Macoma nipponica (Tokunaga), Aloi- 
dis venusta (Goutv), Mya truncata Linn, Mya japnica Jay. 

There are 31 species of mollusks, which were not reported 
by Sasaxi, Kinosrra and Isanaya. But are indicated in my pre- 


1) Krvyosrra and Isamaya: Catalogue of the Mollusca of Hokkaid6é, Rep. 
Fish, Exp. Stat. Hokkaid6, No. 83, 1934. 

2) Sasaki: A List of Lamellibranchs from Hokkaidé and Saghalin, Bull. 
Sch. Fish. Hokkaidé Imp. Univ., Vol. 3, 1933. 
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| 

sent paper, and they are already known in northern Japan except 
the following 7 species: Crenella yokoyamai Nomura, Ostrea rosa- 
cea DeEsHayEs, Mysella oblongata (Yokoyama), Lacuna tinornata 
(Yoxoyama), Leucotina dianae (A. Apams), Haedropleura fuku- 
chiana (Yokoyama), Cythara deshayesit (DuNKER). Of the above 
mentioned species, Mysella oblongata Yoxoyama and Lacuna 
inornata (YoKoyAMA) are not found in living state, and distribu- 
tion of these 7 species in fossil and living state is as follows: 


Crenella yokoyamai Nomura 
Fossil: Pleistocene and Post-Pleistocene of Kwanto region. 
Living: Central Japan. 


Ostrea (Lopha) rosacea DusHayEs 
Fossil: Miocene of Akita-ken and Hukusima-ken.  Plio- 
cene of Taiwan (Formosa). Pliocene, Pleistocene and 
Post-Peistocene of Kwanto region. 
Living: Central and Western Japan. China. Lord Hood’s 
Island. 


Mysella oblongata (Yoxoyama) 

Fossil: Peistocene of Kwanto region and Noto Peninsula. 
Lacuna wnornata (YOKOYAMA) 

Fossil: Pliocene of Akita-ken. 


Leucotina dianae (A. ADams) 
Fossil: Pliocene of Isikawa-ken and Niigata-ken. 
Living: Central and Western Japan. 

Haedropleura fukuchiana (Yoxoyama) 
Fossil: Pleistocene of Kwanto region. 
Living: Central Japan. 

Cythara (Mangelia) deshayesit (DuNKER) 
Fossil: Pliocene of Akita-ken and Sado island. Pliocene, 

Pleistocene and Post-Pleistocene of Kwanto region. 

Living: Central and Western Japan. 


The Sisinai fauna are mostly living in northern Japan, and 
a few species which are not found yet in this region are known 
among the Oyasio-type fossils of several localities. From the evi- 
dence obtained by the Sisinai fossil fauna, it seems to be reason- 
able to conclude that during the deposition of the shell bed, the 
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water temperature in Sisinai region wss approximately similar 
with that of the present time. 
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Ho: A Short Note on the Punctation of the 
Brachiopod Shell. 


By 


Kotora HATAI 


(Contribution from the Institute of Geology and Palaeontology, Tohoku 
Imperial University, Sendai, Japan. Read Nov. 21st.; 
received Nov. 25th.; 1936.) 


It is well known that in many species of both recent and 
fossil brachiopoda, the shell is traversed by more or less vertical 
canals or tubules which expand upward and are said to terminate 
in the lamellar layer, not piercing the periostracum. These pores 
are usually simple (non-branching type) but in certain forms they 
divide into several branches of antler-like fashion (branching type). 
In the non-branching type, the pores, although variable in size, 
take the same or similar shape. 

The function of these pores have been attributed to different 
phenomena by different authors, one school considers them to be 
sense-organs, another regards them as food-canals, the third be- 
lieves them to be water passagés, and the fourth school places 
them as respiratory organs. As far as I am aware, nothing de- 
finite has yet been published in this regard, probably due to the 
difficulty of securing specimens for study on the one hand and 
the greater weight being laid on the study of fossil material by 
paleontologists and to the study of anatomy, ecology or other 
biological sciences on the other. I am in the belief that the pores 
either aid in respiration of the animal or are related in a similar 
way. 
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Punctations of the brachiopod shell, such as fine and dense, 
coarse and distinct; have been employed by some authors for 
specific distinctions, and is said to possibly even indicate genetic 
series. | 

McCoy” described a new species, Waldhemia macropora 
(synonym of Magellania imbricata Trxtsony-Woops), from the 
Tertiary of Victoria, distinguishing it from Magellania flavescens 
(Lamarck), a recent species of southeast Australia, by its coarser 
punctation ; possessing about 18-19 pores in the space of one line 
as against 27-28 in MM. flavescens (formerly placed in the genus 
Waldhemia). Buckman” evidently considers it probable that dif- 
ferences in punctations in terebratulids from the Oligocene-Miocene 
beds of Cockburn Island, Antarctica might indicate genetic series. 
He states that “there are two series which differ conspicuously 
in the character of their tests. The first series shows coarser 
and distinct punctae associated with a rather thick test. The 
second series shows a fine densely punctate test which is also 
thin.” 

PercivaAL made studies on two English fossils, Terebratula 
biplicata and T. punctata. From his studies he concluded that 
the range of pore density is so great in different individuals that 
this feature can have little value for specific discrimination. _Whe- 
ther or not this may be the same for the species belonging to 
other genera, cannot be judged by his studies alone. 

LerpHocp (after THomson”), “has found that the pore dia- 
meters and pore-density are sufficiently constant in fossil Orthids 
to b2 used for specific discriminations, and recognizes two types— 
one in which the pores are all of the same size, and another in 
which they vary in diameter in the same individual, in general 
being divisible into two series of larger and smaller pores.” 

In the rich collection of recent and Tertiary brachiopods now 
before me the punctations of some species have been studied. 
From the present studies, which is but a preliminary one, various 


1) McCoy, F., Geol. Surv., Victoria, dec. 6, p. 11, pl. 34, figs. 4, 6, 1877. 

2) Buckman, 8. §., Antarctic Foss. Brach., Wissensch. Ergebn. Schwed. Stid- 
polar Exped. 1901-1903, Bd. 3, Leif. 7, 1910. 

3) PrrcrvaL, F. G., Geol. Mag., dec. 6, Vol. 3, pp. 51-56, 1916. 

4) Tomson, J. A., Brach. Morph. a. Gen., p. 105, 1927. 
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types have been noticed, they are, branching and non-branching 
among the punctate forms, and non-punctate among the rhyncho- 
nellid’ brachiopods. | 


Among the species having an impunctate shell, the following 
are worthy of mention, namely ; 


Hemithyris psittacea (GMELIN) ...:........Recent and fossil 
Es braunsiea vasaw ails oc. joe. Ue TT | Fossil 
H.. pellucida Yapw and “Harari. 2.00.20. Recent 
A. peculiaris Nomura and Hara ........ Fossil 
Neohemithyris lucida (Goutp) ............ Recent and fossil 


Tegulorhynchia déderleint (Davipson) .... Recent 

Of the above mentioned forms, Tegulorhynchia déderleint 
has a characteristic prismatic structure of shell, that of Hemithyris 
pellucida is somewhat capillary, while Hemithyris psittacea shows 
also a prismatic structure. 

Among the forms belonging to the punctate group, two types 
of punctae are recognized, namely, branching and non-branching. 
The branching punctae are found in forms possessing radial striae 
and those of the non-branching types in those without radial striae. 
The characteristic species of the branching type are ; 


Terebratulina retusa (LINNAEUS) ........ Recent and fossil 
T. japonica (SowERBY) ................Recent and fossil 
T: pacifica Yape and Harar............ Recent 

PT: kisensis-Darterand PiIEsBey .6)0 e007 Recent and fossil 
Terebratalia gouldii (Dati) .... .......Recent and fossil 
Coptothyris grayi (Davipson)............Recent and fossil 


The branching pattern is most clearly seen in the valleys be- 
tween the radial ribs; from the bottom of the valley they extend 
outwardly to the radial ribs on their sides. There are also other 
species belonging here, but they will not be enumerated at this 
place. Among those belonging to the non-branching type, the 
following are worthy of mention ; 

Gryphus stearnt Dati and Prrspry ....Recent and fossil 
Terebratalia coreanica (Apams and Rerver) 

Serta a 2 CEA). 24) cos .....Recent and fossil 
Laqueus rubellus (Sowmrpy) ............Recent and fossil 
Nipponithyris nipponensis Yase and Haratr 

DEB ce ARO ee. CRED SR eRe Recent and fossil 
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In the case of Nipponithyris nipponensis,:the branching pat- 
tern is found at the median septum, but not elsewhere, thus it 
was placed in the above group. Probably all of the species of 
Gryphus, Laqueus, Pictothyris and other genera provided with 
smooth sculpture belong here. There are a large number of 
species and genera belonging to the group with non-branching 
punctations, but they will not be enumerated here. 

Studies on the punctations of the forms in our. possession 
show that Buckman and McCoy were quite right in their state- 
ments, and that Percivan, although correct for his species, cannot 
be applied to our species as a general rule. For example, Japa- 
nithyris mariae (A. Apams) can easily be distinguished from J. 
nipponensis YaBE and Hara, by means of the punctation alone, 
one being fine and dense and the other being coarse and not 
dense. Therefore, the chances for differentiating species by means 
of the shell punctation is rather good, but whether this statement 
may hold good for other species or not is yet to be settled. How- 
ever, should my assumption prove correct, then it follows that, 
fragmentary specimens may be generically or specifically deter- 
mined in fossil state by means of the punctations-method. I feel 
the necessity for this study and hope to carry on further studies 
in the. future. 

At this place I should like to record my sincere thanks to 
Prof. H. Yasre, under whose direction I am now studying the 
recent and fossil brachiopod fauna of Japan, for the kind advices 
and supervision given me throughout the course of study. 
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28. Pathologic Examples of Fossil Deer: ‘Bone 
and Antler from the Fissure 
dij-camiela Deposits of Kuzuu. 


Tokio SHIKAMA. 


(Contribution from the Institute of Geology and Palaeontology, 
Té6hoku Imperial University, Sendai, Japan. Read Noy. 
21 st.; received Nov. 25th.; 1986.) 


Deer remains of different species from the limestone fissure 
deposits of Kuzuu, Simotuke province, are very important as 
materials for studying the Pleistocene deer history of Japan. 
Among a great number of limb bones, ribs, vertebrates, teeth, 
skulls and antlers of deers collected by the writer from the locality 
there were found two fragmental remains of anomalous growth, a 
left metatarsus (proximal part) and a right antler (basal part), 
both. probably of Cervus (Depéretia) praenipponicus SHrKaMa, 
which is a very peculiar, rather primitive deer of the Japanese 
Pleistocene. 

The anomalous metatarsus has a distinct hyperostosis of spongy 
substance especially on the aft side; it is tuberculous and lamellar 
posteriorly, porous anteriorly and smooth laterally. The median 
aft groove of the cannon bone has vanished due to hyperostosis. 
On the inner-lateral side is a bordered hallow penetrating the aft- 
wall of the bone, and the marrow cavity is blocked by pathologic 
osteogenesis above the hollow. The hyperostosis outside the bone 
wall may be due to osteoma, while the hollow to tumors of bone 
marrow. This example is well allied to the case of a cannon 
bone of deer reported by O. Ape” from the Pleistocene of Hunds- 
heim, Austria. As the writer could ascertain the accumulation 
of deer remains in the limestone fissure of Kuzuu to be due to 
some natural agencies, such as rainfall, hillwash, landslide or 
certain others, the anomalous bone now at hand can not be con- 


1) O. Ase (1936), Vorzeitlichen Lebensspuren, p. 559. 
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sidered as a case of cave-arthritis, as seen in certain examples of 
cave bear from the Drachenhdéle near Mixnits reported by O. ABEL 
and R. Breuer. . 

The anomalous antler is of an adult animal; its dimensions 
(in mm.) are given below in comparison with those of a normal 
one (the paratype of praentpponicus) ; 


anomalous normal 
fore-&-aft ee fore-&-aft gt 
Circumference of burr 35.0. 33.9 39.5 37.5 
Ditto under first tine 27.0 17.0 45.0 26.0 
Ditto above first tine 13.0 aes 25.0 26.0 
Distance between burr and bifurcation 92.0 89.5 


It is much smaller and poorly constructed; the beam above 
the bifurcation is abruptly slender and undulated antero-posteriorly. 
The first tine is very small. A callus at the outer-posterior side 
of the point of bifurcation may have probably been produced 
either by a break of beam just above it or in reaction to stimulus 
received in polishing antlers. The beam under bifurcation is bent 
outwards in an angle of about 20° with the pedestal and the part 
above the point of bifurcation reversely or inwards in an angle of 
about 25° to that under it. 

In general, stunted or imperfect antlers of deer are due to 
the insufficient osteogenesis of anomalous animals detrimented in 
their reproductive organs or having weakened metabolism owing to 
deficient feeding or movement of bodies. Dr. Y. Asn” reported a 
tineless antler of an adult deer from Mt. Siraki, Mita-village, 
Takada-district, Aki province, and stunted antlers of deer from 
Miyazima of Seto-Uti resulted from poor metabolism characteristic 
to the isolated life in such a small islet. Accordingly the fossil 
antler now at hand may perhaps be an analogous example of the 
past. 

The obliquity of beam to pedicle is a feature frequent in the 
Pliocene deer belonging to Anoglochis and allies, as Cervus (Ano- 
glochis) ardeus Croizer and Jonurt, C. (A.?) kazwsensis MarsumMoro 
and C. (Depéretia) kokubunt Surkama, but rather rare in C. (D.) 
praenipponicus SuikAMA; hence it is very likely that this feature 


1) Y. Ape (1936), Zool. Mag., Vol, 48, No. 4, pp. 177-178. 
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is a primitive character of them, and its appearance in the anoma- 
lous antler now at hand may be interpreted as an atavism. 

Finally the writer wishes to record his warmest thanks to 
Prof. H. Yasr and Mr. K. Harar for their kind assistance given 
during the course of the study and also for correcting the present 
note before publication. 
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Explanation of Plate 2 (1) 
Cervus (Depéretia) praenipponicus SHIKAMA. 


Fig. 1. A normal adult left metatarsus; aft side cited for compari- 


son. X0.5 
Fig. 2. An anomalous left metatarsus; inner side of proximal por- 
tion x.1. 


Fig. 3. Ditto. Aft side of proximal portion. X1 
Fig. 4. Basal portion of an anomalous right antler with pedestal. 
x0.5 
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29. Brachiopod Morphology: Studies on 
the Anterior and Lateral Commissures 
of Certain Forms and the Curvature 
of the Beak, their Relationship and 
Morphological Importance. 


By 


Kotora M. HATAI 


(Contribution from the Institute of Geology and Palaeontology, T6hoku 
Imperial University, Sendai, Japan. Read Nov. 2Ist.: 
received Dec. 25th. 1936 ) 


Up to the present time studies on the morphology of the 
Brachiopoda is mainly due to the elaborate studies by J. A. THom- 
son, W.J. Jackson, F. Brocumann and others. The morphologi- 
cal features to be discussed in short in this article are an exten- 
sion of the work by the two former mentioned authoritics. - As 
my work is yet in progress, I have no wish to state the results 
which will come from the presently continued studies in mor- 
phological features of the Japanese recent and fossil Brachiopoda, 
however, I wish merely to briefly outline some of the points 
which I believe to be of considerable importance in discrimina- 
tion of genera and species on the one hand and to show their 
relationship to each other on the other. This article will not 
cover up all previous literatures concerning the subject as it is 
merely preliminary to a more detailed study which will appear 
in the near future. 

Classification of the fossil brachiopoda, unlike that of the 
recent ones in which the loop and other peculiarities are yet 
retained, is difficult owing to the fact that the interior features 
are generally inaccessible and when accessible, the loop is not 
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preserved in most of the cases and never preserved in those with 
complicated loops as far as observed among Japanese specimens, 
systematic morphological descriptions are frequently quite impos- 
sible. However, as a means for neglecting the interior features 
which are generally inacessible, it seems necessary to find the 
relationship existing between the interior peculiarities and the 
external morphological characteristics, in order to carry out a 
more or less satisfactory basis for their classification. 

With such a view in mind, I have attempted to find the 
relationship existing between the folding of the valves, curvature 
of the lateral commissure and curvature of the beak towards the 
dorsal valve. As the next step, I wish to find the relationship 
existing between those features to the interior features; this 
study will be reported at a near date. 

At this place I should like to express my sincere thanks to 
Prof. H. Yasr of the Institute of Geology and Palaeontology, 
Tohoku Imperial University, Sendai, Japan, not only for the per- 
mission to publish this incomplete article but also for the criti- 
cisms and suggestions given me during the course of the present 
study. 

The figures in this article are reproduced from the work of 
J. A. THomson, and the more important literature in regard to 
the present article, are given in the bibliography annexed at the 
end. 


Folding of the Valves 


The types of folding in the Cenozoic Brachiopoda of Japan 
is not exceedingly great nor varied, but even at that there are 
several interesting kinds observed among the recent and fossil 
species. The types of folding of the anterior commissure and its 
relation to the curvature of the lateral commissure is here believed 
to prove a great help in identification and classification. The 
types of folding defined by THomson (1927, pp. 55-60) are closely 
followed and to make explanations clear, his figures of the types 
of folding of the anterior commissure are reproduced (Fig. 1.). 
His definitions are as follows; 

Sulcate (2): a single sulcus in the dorsal valve, opposed by 
a fold in the ventral. Also known as inverted or norella stage 
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in Rhynchonellids and the centronella stage in Terebratulids ; 
ventrally uniplicate. 

Intraplicate (5): a fold raised in the middle of the dorsal 
sulcus. Also known as ventral biplication and the prepygites 
stage. 

Paraplicate (6): “‘ folds are formed laterally of a dorsal sulcus 
which persists, giving rise to biplication from a sulcate stage.” 
Also known as the holcothyrid stage. 

Antiplicate (9): “the making of a dorsal fold in the sulcus 
of a paraplicate changing the type from biplicate to ventrally 
biplicate. Unknown in Recent and Tertiary genera.” 

Uniplicate (4): a single fold in the dorsal valve opposing a 
sulcus in the ventral valve. Also known as everted or rhyncho- 
nella stage in Rhynchonellids, and the lophrothyrid stage in 
Terebratulids. - 

Sulciplicate (7): “the raised fold of the uniplicate stage is 
broken down by median sulecation, and a fold is raised in the 
middle of the ventral sulcus-the reversed counterpart of intrapli- 
cate. Buckman terms this type of biplication the terebratula 
stage. It occurs in Terebratula, Gryphus, Liothyrella, and Cancel- 
lothyris.” 

Parasulcate (8): a suleus formed on each side of the uniplica 
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-the reversed counterpart of paraplicate. “ Dallina has ventral 
biplication which in its marginal contours has much the ap- 
pearance of parasulcation, but nevertheless is probably due to 
intraplication.” 

Episulcate (10): a sulcus is imposed upon the median plica 
of a parasuleate form. A further modification of the parasulcate 
and the reversed counterpart of antiplicate. 

Quadriplicate: Quadriplication may be produced by episulca- 
tion as just described, or by making folds after the paraplicate 
pattern on an already-formed parasulcate.” 

Multiplicate: “ Alternate multiplication may arise by the re- 
peated splitting (sulcation) of plicae in a folded shell, as in Eudesia, 
which passes through a uniplicate stage, while opposite multiplica- 
tion may arise in a similar way from forms in the cincta stage.” 

The types of folding shown by the anterior commissure have 
been made a basis of generic distinction by DouvitiE (1879), 
Buckman (1907, 1918), and Tomson (1915). 

In the Japanese species of Brachiopoda the kinds of folding 
noticed are stated below. In Jlemithyris pellucida YasE and 
Harai, the anterior comissure or folding is rectimarginate, that 
is to say, the commissure is ina plane. In H. psittacea (GMELIN) 
and H. braunst Hayasaxa, the anterior commissure is strongly 
folded uniplicate and in such cases the lateral comissure is strong- 
ly curved dorsally. In H. psittacea the folding or uniplication 
oftentimes shows a median sulcation in the raised fold of the 
plica, in this case the commissure becomes sulciplicate. In #. 
braunst, the uniplication is generally squarely incised and not 
gently rounded. Although there is considerable change in the 
strength of the anterior and lateral commissures, very little change 
takes place in the shape of the beak. Therefore, it becomes 
evident that the folding of the anterior commissure is related to 
the curvature of the lateral commissure. 

In the genus Nipponithyris, two types of folding are found, 
one is sulcate (NV. nipponensis YapE and Haraz) and the other is 
rectimarginate (V. subovata Harat). In the former, the degree 
of sulcation is not strong and concordant with this is the weak 
curvature of the lateral commissure ; in the latter form, the recti- 
marginate commissure presents a truncated front margin with a 
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straight lateral commissure. The latter form possess a very high 
beak which is nearly: straight, while in the former the beak is 
short, truncated and about suberect. ; ; 

The species belonging to the genus Laquews are all found to 
possess a straight lateral commissure and a rectimarginate anterior 
fold, but sometimes there is truncation of the valves as in JL. 
quadratus Yase and Harat, or a tendency to bilobation as in L. 
blanfordt DunxKrEr, or a straight or weakly indented front margin 
as in L. rubellus (SowErBy), well rounded as in L. japonicus YaBE 
and Hara, or a squarely rounded one as in L. quadratus YaBE 
and Harar. Even though the anterior margin shows such a wide 
range in its outline, the commissure is always rectimarginate and 
the lateral commissure straight. In such specimens the beak- 
seems to be nearly the same for all, being fairly prominent, the 
beak ridges are sharp and the foramen permesothyrid and slightly 
remigrant. In the genus Prctothyris, the lateral commissure is the 
Same as in that of Laqueus and the anterior one rectimarginate ; 
in these points both genera are much similar to each other. How- 
ever, in Pictothyris the foramen is attrite instead of remigrant. 

The genus Yerebratalia is represented by forms with a recti- 
marginate or sulcate anterior commissure and a straight or curved 
lateral commissure. The most characteristic species representing 
the sulcate folding is 7. coreanica (Apams and Rerve), here the 
lateral commissure is strongly curved dorsally, and the weaker 
the sulcation becomes, the weaker is the lateral curve. <A typical 
rectimarginate form is 7. sendaica Harai, T. innaiensis (Haya- 
saka), or 7. tenwis (Hayasaxa), in these forms both the anterior 
and lateral commissures are straight. A form with a flexuous ante- 
rior commissure is 7’. gould1z (Darr). 

The anterior and lateral commissures of Neohemithyris lucida 
(Goutp) agree with H. psittacea except for staying within the 
limits of rounded-uniplicate, and, the lateral commissure attains 
@ stronger curve. 

The genus Gryphus represents three interesting forms, one, 
G. tokionis Dax, possess a rectimarginate anterior and a straight 
lateral commissure, the second, G. hanzawat Yape and Harar 
shows a roundly and gently uniplication for the anterior and a 
weakly curved lateral commissure, the third, is G. stearnst (Datu 
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and Pirspry), in this form the anterior is, in the adult stage 
sulciplicate and the lateral commissure is very strongly curved. 
G. angularis (HayasaKa) belongs to a flexuous type, very near 
to G. hanzawai in its type of folding. G. radiata Harar has a 
rectimarginate fold, and a straight lateral commissure. 

In the forms of Terebratulina dealt with, the anterior com- 
missure is represented by both rectimarginate and uniplicate forms 
with intermediate ones. The lateral commissure is either straight 
or curved according to the type of folding of the anterior com- 
missure. A typically rectimarginate form is 7. kyusyuensis YABE 
and Harai or 7’. photina Dati; for the uniplicate forms, T’. retusa 
(LinnaEus) and 7. idwensis Harar are typical; and for forms 
with a very weak uniplication, J. crossed Davipson is noteworthy. 
Even in some of the rectimarginate forms, the lateral commissure 
is found to be weakly curved, but becomes stronger with an in- 
crease in strength of anterior folding. 

The strangulate stage, or when the anterior excavation, and 
a sulcus or depression in each valve, more or less confined to- 
anterior portion of the valves are indicated, the cincta stage proper 
is indicated. Such a stage is found in Laqueus blanfordt DuNKER. 
The Cinta stage is known as the opposite stage and is subdivided 
into, Ligate stage, Strangulate stage, Bilobate stage, and Meta- 
carinate stage, according to THomson (1927, p. 56). 

From the data given above, it may be said that the lateral 
commissure remains straight as long as the anterior commissure 
or folding is rectimarginate. Further, in uniplicate forms the 
Jateral commissure is generally curved in the ventral direction, 
in suleate forms, the commissure generally curves dorsally, and, 
in rectimarginate forms a straight lateral commissure is common. 
Neohemithyris lucida represents the first form, Terelratalia corea- 
nica the second, and, Laqueus rebellus the third. It should also. 
be stated that in Dallina, where the anterior commissure is 
broadly sulcate to intraplicate, the lateral commissure is curved 
in the dorsal direction. The above mentioned statement holds 
good for all except those belonging to the genus Terebratulina. 

The relation between the anterior folding of the valves and 
their lateral commissures seems to be much related to the onto- 
geny of the folding, and may be called parallel development. 
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This parallel development in the Cenozoic Brachiopoda of Japan 
appears to be valuable in discriminating the fossil specimens, 
especially when the curvature of the beak is brought into full 
consideration. Determination of the species is often possible by 
studying the parallel development and curvature of the beak. 


Curvature of the Beak in some Brachiopods 


The curvature of the ventral beak towards the dorsal valve 
is quite variable in certain species yet found to be fairly constant 
in others. The terminology of the curvature varies with the 
author, and here the terms proposed by THomson (1927, p. 80) 
is followed, his figures are reproduced to make explanations clear. 
The curvature of the beak is an important feature for specific 
discrimination and it alone, in cases where the interior features 
are inaccessible, often becomes the deciding point. 
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Fig. 2 


In Hemithyris the beak is characteristically curved in rhyn- 
chonelliform manner, being quite erect, its length may be varia- 
ble but its shape is generally constant. Also in Pictothyris, we 
find that in P. hanzawai the beak is always strongly incurved, a 
point by which it may easily be distinguished from P. picta 
(Dittwyn), the genotype of Pictothyris. Among the species of 
Terebralia, T. wmnaiensis is distinguishable from T. gouldit by 
usually having curved beak, from 7. sendaica Harat by the same 
feature, both are distinguishable from YT. gouldii (Dat) by not 
having a truncated and worn beak. T. coreanica is most variable 
in this respect, and the curvature of the beak does not seem to 
play any important role in discrimination of species among the 
genus Terebratalia. Likewise in Coptothyris, the beak is too 
variable to be of importance. 


240 Kotora M. Harar 


The genus Gryphus porsess such a characterist'c beak, that 
it alone is sufficient in distinguishing it from the other genera 
known from Japan. The lower part of the beak (foraminal part) 
is characteristically curved in liplike fashion, the symphytium 
underlying the beak is always complete and concave to some extent. 
In the forms of this genus, the beak alone is the deciding factor 
in the inaccersability of the interior features as in fossil specimens. 
There are no other genera from Japan that possess such a beak 
as found in Gryphus. The genera Dallina, Jolonica, Japanithyris 
and Campages all resemble one another in the shape of. the beak, 
and differentiation by means of the beak alone would bring about 
dangerous results in the present case. However, the size of the 
beak, shape of the symphytium and strength of the foramen are 
important. In Laqueus we find that the beak in all of the forms 
except L. proprius YaBeE and Harai, are constant. In the forms 
of Terebratulina the beak varies with age, i.¢., in the adult form 
the beak becomes truncated (suberect), while in the young it is 
much higher. In adult stage, the beak alone may distinguish 
the genus Terebratulina from other genera, but in rcgard to 
species, its value is at present not considerable. The genus Tana- 
kura is distinguishable from the other genera in Japan, by means 
of the shape of the beak only. Nipponithyris is also distinguished 
by the same manner, to this group may also be added Surugathy- 
ris and Diestothyris. 


Curvature of the Lateral Commissure 


Observations on numerous specimens of both recent and fos- 
sil material has led me in beheving that the lateral commissure 
is morphologically more important than hitherto regarded. Tere- 
bratalia gould (Dax), and Coptothyris grayit (Davrpson) inclu- 
ding such forms as C. aomoriensis HayasaKa (a synonym of C. 
grayt) and C. brevis Hayasaxa (also a synonym) and the typical 
C. grayt are indistinguishable from one another in many cases 
as they are merely ecological forms of each other, however, 
compared to T. gowldii, a form which is oftentimes indisting- 


uishable from some of the forms of C. grayi, distinction may be. 


found in the lateral commissure, that of C. grayt being indented 
while that of T. gouldii is not so. 
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Hemithyris psittacea (Gmexin) is distinguishable from its sub- 
species, woodwardi (A. Apams) by the lateral commissure ; in the 
former species the commissure is more strongly curved even 
though it may have a weaker uniplication compared to that of 
the latter. H. kyusywensis Yase and Harar shows a straight or 
rectimarginate anterior fold and is thus distinguishable from 
woodwardt which has either a weakly uniplicate fold and a gently 
eurved lateral commissure while kyusyuensis has a straight lateral 
commissure. HH. brawnst Hayasaka comes near to psittacea but 
is actually nearer to woodwardi in the strength of the lateral 
commissure. 

Almost all of the species of Laqueus show a straight commis- 
sure, except for LZ. japonicus Yase and Harai, which is in one 
case, ventrally curved and in other cases it is flexuous. How- 
eyer, it is to be regretted that Pictothyris picta (Dittwyn) can- 
not be distinguished from LZ. rubellus (SowErBy) by means of 
the lateral commissure alone. 

In the genus Terebratulina, it is found that its species have 
either a straight or a ventrally curved lateral commissure, it is 
never dorsally curved as in certain species of other genera. In 
one form, 7. crosset Davipson, it varies from nearly straight to 
ventrally curved. In V. pacifico Yase and Harar the maximum 
curve is situated posteriorly, thereon anteriorly it is as nearly 
straight as cai be detected by the eye. In this case the curve 
is very sharp and short in length. The subgenus Surugathyris 
has a straight lateral commissure, but is curved in the posterior 
region near th» hinge-line, but the curve is so gentle that it is 
hardly noticed. 

Terebratalia coreanica (Apams and Reeve) is characterized 
by being strongly curved in the dorsal direction; the curve is a 
large one and well defined. T. sendaica Havas, T. tenwis (Waya- 
saka), and 7. innaiensis (HayasKa) all possess a straight lateral 
commissure, but are distinguishable from each other by means 
of the shape of the beak. 

The lateral commissure of Dallina is usually curved towards 
the, dorsal valve. In D. obessa Yapr and Harar and D. raphaelis 
(Dat) this is soon noticed. The lateral commissure in D. obessa 
appears to bo recurved, in D. ~iystokoense Harar it is weakly 
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curv.d or nearly straight, and in some specimens of D. raphaelis, 
the lateral commissure is almost straight. 

Although the lateral commissure shows ‘variation in different 
individuals of the same species, there appears to be a tendency 
to curve in a defined direction according to species and genus. 
This tendency is in accordance with the curvature of the beak 
and folding of the valves. <A threefold relation leads to important 
morphological features. 
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30. A Fossil Frog from Japan. 


By 


Yaichiro OKADA 


(Zoological Institute, Tokyo Higher Normal College. 
Received Jan. 27th.; read Jan. 30th.: 1937.) 
In 1934 Prof. J. Maxryama and Mr. Y. KimizuKa of the Geo- 
logical Institute of Kyoto Imperial University reported the occur- 
rence of the present specimen of fossil frog’ Then they pointed 


out it belonging toRana, 


but did not give any specific name. Since 


fossil-frogs are extremely rare, I reexamined the specimen through 
the courtesy of Dr. J. Maxiyama, who has kindly placed it at 


my disposal. 

On the 12 th of Au- 
gust 1933, the present 
fossil was found when 
they were collecting 
fossil plants in a_ bed 
at an attitute of 1200 m. 
in Taruno-sawa, on the 
southern side of Kabuto- 
iwa, Minami saku coun- 
ty, Nagano Prefecture. 

The Kabuto-iwa is 
a part of the table land 
lying in the southern 
point of Arafune-vol- 
cano, which is known 
as one of the dissected 
volcanoes, lying between 
Shinano and Koztke 
Provinees. In this dis- 
trict is developed the 
Pleistocene deposit com- 
posed of an alternation 


Text-fig. 1. Rana architempcoraria 
about natural size. 


1) Chikyt, 1934, vo!. 21, no. 5, pp. 5-8, pl. 5, textfig. 1. 
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of thin tuffacecous shales and sandstones. The shale is grayish or 
light reddish brown in colour, and very thin, measuring 1 cm. at 
the thickest. The tuffaceous sandstone is grayish brown or light 
brown, and is variable in thickness, but seldom reaching 10cm. 

Fossil bearing bed is about 8m. thick and intruded by the 
pyroxene andesite. The rock at the contact part becomes hard 
and is apt to be easily broken into ‘pieces. The layer remote from 
the lava is less inclined with a strike of N. 30° W. and a dip of 
NE 8°. The fossil bearing bed looks like the obsidian but careful 
observation reveals that fossil plants are present in it and its mother 
rock is an aqueous deposit. 

The fossil frog specimen discovered in the shale and is secon- 
darily flattened so that the breadth of body may be increased. The 
fragments of skeletons were left both on the upper and lower slabs. 
The muscular portion is of sepia color, while the eye and visceral 
portions are black. The cartilagenous part is faintly traceable. 

This fossil specimen was compared with Rana temporaria 
temporaria L. and Rana nigromaculata nigromaculata H. of Japan. 
It is agrees with the recent species in the length of the body. 
However, in regard to its skeleton it resembles Rana temporaria 
temporaria rather than Rana nigromaculata nigromaculata. The 
distinct feature of the present specimen in comparison with the 
recent species 18 its shorter cranium and limbs, as will be seen in 
the following table. Therefore I wish to propose a new name of 
Rana architemporarta for the fossil frog. 


Fossil Rana nigr. Rana temp. 
specimen nigromaculata temporaria 
From tip of head to anus 48 mm. 62 mm. 59 mm. 
Breadth of cranium 20 24. 24 
Length of cranium 13 24. 22 
Breadth of frontoparietal 4 4.5 4 
Length of frontoparietal 9 14 il 
Length of brachium 13.5 14.8 20.5 
Thickness of head of brachium 25 3 4 
Length of antebrachium 9 9.2 13 
Thickness of distal end of antebrachium 2.5 38 4 
Total length of vertebrae 32 38 54 
Length of urostyle 14 18 26 
Length of vertebrae proper 18 20 28 
Length of process of third vertebra 4 4 5 
Length of femur 23 24.9 37 
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Thickness of head of femur es Bip 4 
Thinnermost portion of femur i 1.5 1135 
Length of tibia 24 25 35 
Thickness of head of tibia 1.5 4 4.5 
Breadth of acetabulum 4 4 4.5 
Length of ilium 18 22 29 


In writing the present paper I thank Dr. S. Toxunaca for 
his suggestions and criticisms. 
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WRT UD ORETS ), WHOS LY EMO AEN ERED ERO 
CHS, Types OHARICHRSN, HWE HS SEO WSEC LEN & -IRICHO 
THIS LBLI4 TEREST MERKEL S SA Tipo CHR CHR 
HOMCHS 2 RELI 77 e MBL CHOC RIV LIS. type tar 
LIC Sieh lt 240 FBLHS, BINEBOX 1 7% Genotype LW3.5 TAM 
RI OI 4 TSORPMRAR LYE RDO ChE V7 = ACHE 30 TIC 
FEF SZSCLBWRS, MITMICH 4 POMBE SAMS LICHEN Sita-P 
EDM ICRA Le BS, HPICIMNARB LO APL RE=-ALHS. PA, 
iM, ASOKAREAICIA TILA LCHETH VY. Pik Type genus Fave 
PF SAMSTHYG S 5 HSMICH~ VRB. 

PAT CRE ICHYV RS ORBIT ODRMODE CHES. BOI 17EBG 
HCiL Type species LVS, BLTMICL VHUHSN, COMBS SHAMIL 
RIRICEVESORM e EOD. MOMARILEBIC LVRS tA SK 
Vy, BORGEA ORME EKA ETS LOCA. BAEC ta 
HS & (LITRE CIS Uikerc genotype ZS subgenotype (cH sale%e by 
Eki DS BILL AAHSS, Ee genotype (LMHS ECLA < MORRO 
CH), TAMA EICLEMEEDRKLTHUSN THIS, TORE=AAOD 
AUASFED IC HBR THAR — vy Pitti C7 L DSS, HEE genotype twit 
FLL type CHUL) 60 CHMBOG CRA LARGER Let So 

BBO IF TIAA EO YD 7M HS. EN OES OFFELZ LO, 
monotypy, tautonymy, ipso facto type, CHL LOMVTCH 3, UR 
PRAICH L geno 2 type ORICA mE RA CAA LTHS, LPL 
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EAS CHAE MARICRIALEL CLARY 6b, HAE AR LAI I 
(LBVRAYD LRG BO BRCH S 9 BIC HMBAS VO lhikt & RASA 
EXILWARS KG HILEGMILA BSR, ERCICAIE genotype RUZ MICE 
apogenotype, genoholotype, genoplesiotype “@D He HELM, BTN 
ABRIL < & 30 LBS, ; 
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TERT S. AAMOMMETRLMELTS, VAI TF ORMIAOKMAT 
525 MOMBICH 4 PLB AE CH SA TMICMAT SILLY. EAD 
Homo sa,iens DYAFEMOCH So BREILI 77 ICHRE TF L LBOB 
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KI 47 2 RI OPEC HL BCEAO, topotype LI 7 2 HALO 
BER Eb C OLIGAYRIGH LILEARURLERA TY iting JEALIC EEE 
“GEE DIF SH: clastotype |t holotype OMT, gynetype |LHEDI77, 
ideotype [s/s FELLLULORA & ie as llse L7e4 ©, morphotype (LATA 
BD holotype LIFOHIE RET SLO, neanotype LARYXOYA 7, nepio- 
type LO IA TCHS. USA paratype CHOOT Mikk HCH 
Sq homoeotype (LHe7% AASIAE L7H, hypotype LI47 eH LADO 
PB OW Lee WAR OM ICHN LEAT plesiotype LMUCH 3, RHE 
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BS ZICHAT ICHMT SMa LSE VBA LOMSVTY, ERRAA 
Gee EEX CRS DECRIED ) CHS. HEOCHAVESORILE 
As vRCCLESENLL, O71 7(ICHLUTIE holotype, paratype D 
= AO EVEL L, ME topotype, hypotype, lectotype, neotype LIC 
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Discussion of Tvpe (Résumé) 
By 
JirO MAKIYAMA 


Types in taxonomy are coming up for discussion. There are at least 240 
names of different sorts of types, without taking words in another side of biology 
and in printing into account. Of these some number being synonyms or homo- 
nyms will be given up. Statements or outlines of such special names of types 
have been changed frequently by later writers. To make simpler the words used 
in J.R. Z.N. are only offered and if needed a short account on the special qua- 
lity of that type may be given. The simple word “type” will do enough in all 
cases, for example, it is clearly pointing type species when it is used respecting 
a genus. Holotype and paratype are the necessary words, while topotype, hypo- 
type, lectotype and neotype may be used sometimes as well. 
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By 
Hisakatsu YABE and Toshio SUGIYAMA 


(Contribution from the Institute of Geology and Palaeontology, 
Tohoku Imperial University, Sendai, Japan. Read and 
received Jan. 30th., 1937.) 


(With two Plates) 


In the collection of the reef-corals from the Japanese Seas and 
the South Sea, there are numerous specimens of the Aleyonarian 
genus Tubipora, their localities are; 

1 Ttizima (Reg. No. 44621)? and Haha-zima (Reg. No. 44620), 

both in the Ogasawara group. 

2. Garanbi, the southernmost cape of Taiwan (Formosa) (Reg. 

Nos. 59330, 60647). 
Fulalap in the Caroline group (Reg. No. 50796). 

4. Yap (Reg. No. 41997) and Kazang] (Reg. No. 60650), both 

in the Palau group. 

5. Neulu (Reg. No. 53028), Kwajelin (Reg. No. 48792), Wotze 

(Reg. No. 48729), Jaluit (Reg. No. 49726), Likieb (Reg, 
No. 36993), all in the Marshall group. 

6. Itu Aba in the Tizard Bank (Reg. No, 37271). 

7. Batavia, Java (Reg. No. 37188). 

Of the specimens of Tubipora some fifty in number now at 
our disposal, the largest one which is from Jaluit is almost as 
‘large as a man’s head, while the others are 10-51 cm in diameter. 
One specimen from Garanbi forms a stock more or less flattened, 
whereas all others are dome-shaped. Among these materials are 
distinguished two types characterized as follows; 

Type A: Corallites 1-1.8mm broad, much crowded, 5 or 6 


1) Communicated in the January Meeting, Tokyo, 1987, under the title, ““ Two 
Forms of Tubipora”’. : ; 

2) Rezister number of the specimen 's’ored in the collection of the Institute 
of Geology and Palaeontology, Téhoku Imperial University, Sendai, Japan. 
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counted in 10mm; mostly round but rarely octagonal in outline; 
walls 0.2imm or slightly less thick. Platforms continuous, parallel, 
4-6 mm distant. ; 

Type B: Corallites 1.6-2.5 mm,"less crowded, 4 counted in 10 
mm; usually with weak ringlets outside; walls usually thinner 
than in the type A. Platforms discontinuous, far apart and in 
unequal intervals. 

A few of the specimens belonging to the Type A are charac- 
terized in the possession of their tubes being octangular in outline, 
due to longitudinal sulci. In one specimen from Yap the sulca- 
tion is quite distinct in all tubes; the distinction of such a speci- 
men from the ustal ones with round tubes is so dicisive that we 
first took the former as representing an independent species. In 
certain other specimens, however, most of the tubes are nearly 
round as usual, while some of them are sulcated but slightly that 
this feature can be seen-by proper application of light. 

The Type A with round tubes is without doubt referable to 
Tubipora musica Lixnt&. and the Type B to Tubipora purpurea 
Lamarck on their respective characteristic features cited above. 
‘On the other hand, having no acquaintance of previous records 
about such a form with angular tubes, it will hereafter be distin- 
guished as forma sulcata of T. musica. We have now specimens 
of T. musica from Ngulu (1), Fulalap (1), Kazang] (1), Batavia (1), 
and Garanbi (6); of forma sulcata from Yap (1), Wotze (4), and 
‘Garanbi (2); and of 7. purpurea from Kwazelin (1), Jaluit (2), Itu 
Aba (6), Likieb (2), Titi-zima (6), Haha-zima (13), and Garanbi (1). 
‘Our present materials show that the two species are living in tropi- 
cal and subtropical seas, while 7. purpurea has its distribution 
extended further north than 7. musica. 

In the literature we consulted there are found only seven 
species bearing distinct. names which are all living in the Indo- 
Pacific. Their diagnoses are: 


Tubipora musica LinN& :—Polypiérites étroits, n’ayant guére plus dun 
millimétre de diamétre, trés-rapprochés (environ 6 & 8 par centimé- 
tre) et paralléles entre aux. Planchers exothécales trés-raproches”. 


1) Occassionally a few of the tubes in ‘one and the same stock are conspi- 
.cuously broader than others, being at times, as broad as 3.6mm. 
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Loeality: Indian Ocean. 

Tubipora purpurea LAMARCK :—Polypiérites heaneadap plus gros que 
ceux du 7. musica (prés de 2 millimétre en diamétre), tres-rapro- 
chées, régulier et assex lisses, Planchers exothé eales nombreux.” 
Locality: Red Sea. 

Tubipora fimbriata Dana:—(Disk of the polyps brownish-red, mouth 
yellow, tentalees pale yellow, loosely fringed, papillae violet, in 2 
or 3 series)*’; tubes of the corallum seareely 2/3 of a line thick, very 
much crowded and irregular, septa quite numerous,” Locality; 
Fiji Islands. 

Tubipora syringa DANA :—(Polyps pale violet, papillae in “contact and 
arranged neatly in an even plane)”; tubes of the corallum as in 
the fimbriata.” Lopeality: Fiji Islands. 

Tubipora chamissonis KHRENBERG:—Polypiérites un peu plus large que 
dans les espéces précédentes, assez Serrés. Pinnules des tentacules 
disposées en deux séries.” Localities : Radack Archipelago ‘and 
East Indies. : 

Tubipora hemprichi KHRENBERG :—Polypiérites assez gros, plus espa- 
cés que dens les espéces précédentes ; planchers exothécales ésear- 
tés: Polyps 4 tentacules bleudtres ou verditres, a pinnules uni- 
sériées.” Locality: Red Sea. 

Tubipora rubeola Quoy et GAImARD :—T'ubipora, tubis cylindricis, lon- 
gis, laxis, rubris, sepimentis separates. (Polypis subrubris; tenta- 
culis radiatis, pectinatis.)»». Localities: New Ireland and East 
Indies. 

Tubtpora musica with dicidedly narrower corallites and well 
‘developed, more crowded platforms can easily be distinguished from 
all of the others, which do not seem worthy of specific separation 
at least as far as the solid part only is concerned or for palaeon- 
tological purpose; we are quite in accordance with the view of 


1) H.M. Epwarps: Histoire naturelle de Coralliaires ou Polypes proprement 
aits,-V ol. I,>p: 132; 1856. 

2) H. M. Epwarps: loc. cit. 

3) Brackets are ours. 

4) J. D. Dana; Synopsis of the Reports on Zoophytes of the U. 8. Explo- 
ying Expedition around the World, under C. Wiixkes, U.S.N. Commander, in the 
years 1838-1842, p. 128. 

5) J.D. Dana: Joe. cit, 

6) H. M. Epwarps: loc. cit., p.. 133. 

7) H. M. Epwarps: — ibid. 

8) J. R. C. Quoy et J. P. Gaimarp: Voyage de découvertes de ]’Astralabe 
exécute par Order du ROi, pendant les Annéés 1826-1829, sous: le sliapcameees 
de M. J. D. d’Uryiutx, p. 257. 
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T. W. VaueHan” who recognized only T. musica and T. purpurea 


as valid species. On the other hand, after careful examination of 


many hundred specimens collected from the Celebes, S. F. Hicx- 
sON’ pointed out that the shape of the stocks, size of the tubes, 
distance of the platforms and the colour of the coral substance 
are all variable, so dependent upon the characters of environment 
in which the corals grow; thus he recognizes only one species 
under the name 7’. musica. 3 

Tubvpora is an inhabitant of the tropical and subtropical seas 
of the Indo-Pacific. R. Tayama and M. Eeucntr who have rich ex- 
perience in the coral reefs of the South Sea Islands under Japan- 
ese Mandate, inform us that its usual habitat is in the outer slope 
of coral reefs where its stocks often attain 0.3 meters in diame- 
ter ; living in other parts of the reefs, it grows to stocks comm- 
only much smaller. The junior author found only small colonies 
(10-20 cm in diameter) in tranquil waters of Haha-zima and Titi- 
zima, Ogasawara group. At Garanbi, Taiwan, the condition is 
more favourable to its growth, E. Emara obtained there somewhat 
larger stocks than those from the Ogasawara grotp. At present 
we do not known Tubipora living north of the latitude of Titi- 
zima in the North Pacific. 

Previous records of Tubipora in fossil state is very rare and 
we are informed with only one instance, namely 7’. rubeola repor- 
ted by J. Frrrx” from the Pliocene of Timor. We have several 
specimens at our disposal which were collected by R. Aoxrz and 
S. Hayzawa of our Institute from the Rytikyd limestone of the 
Ryakyd Islands.. These fossils are quite indistinguishable from 
the living examples of T. purpurea with corallites as broad as 25 
mm, packed rather lax and provided with very discontinuous plat- 
forms at very irregular intervals.” The localities are: 

1. Kikai-zima, Osima subgroup, Rytikyfi group. One spec- 

imen (Reg. No. 44375). 


1) T. W. VauaHan: Some Shoal-water Corals from Murray Islands (Aus- 
tralia), Coccos-Keeling Islands and Fanning Islands, Dept. Mar., Biol. Carnegie 
Inst. Washington, Publ. IX, p. 206, 1918. 

2) S. J, Hickson: An Introduction to the Study of Recent Corals, p. 112, 
1924. j Ae ie 

_ 8) J. Fevix: Jungtertidre und Quartadre Anthozoen von Timor und Obi 
Pal. v Timor, Lief. 8, p. 25, 1920. 
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2. Yonakuni-zima, Okinawa subgroup, Ryikyti group. One 
specimen (Reg. No. 39968). 
3. Miyako-zima, Sakisima subgroup, Ryfikyt group. Two spe- 
- cimens (Reg. No. 389846). 


Explanation of Plate 3 (2) 


(All figures ave in natural size) 
Tubipora purpurea LAMARCK 


Loe. Titi-zima, Ogasawara Group (Reg. No. 44621) 
Fig. 1. Upper view. 
Fig. 2. Lateral view. 
Tubipora musica LINNE 
Loc. Garanbi, Taiwan (Reg. No. 59330) 
Fig. 3. Upper view. 
Fig. 4. Lateral view. 
Lubipora musica LINNE 
Loc. Batavia, Java (Reg. No. 37188) 
Fig. 5, Lateral view. 
Tubipora purpurea LAMARCK 
Loc. Kikai-zima, Ryfikyfi Islands (Reg. No. 44375); Rytiikyai lime- 
stone Fig. 6. Lateral view. 
Tubipora purpurea LAMARCK 


Loe. Yonakuni-zima, Ryfikyfi Islands (Rez. No. 39963); Ryfikyfi limestone 
Fig. 7. Lateral view. 


Explanation of Plate 4 (3) 


Tubipora musica f. suleata YaBE et SUGIYAMA, nov. f. 
Loe. Yap, Palau Group (Reg. No. 41997) 
Fig. 1. Lateral view; x 7/8 
Fig. 2. Upper view; x 7/8 
Fig. 3. Lateral view of a corallite; x 9. 


1) Cited as T. musica in our previous papers, Reef Corals found in the Japan- 
ese Seas, Sci. Rep. Téhoku Imp. Univ., Ser. 2 (Geol.), XV, 2, p. 168, 1932. Geolo- 
‘gical and Geographical Distribution of Reef-Cora!s in Japan, Jour. Pal., Menasha- 
LXV LOily 206, 1935. Revised Lis!s of the Reef Corals from the Japanese 
Seas and of the Fossil Reef Corals of the Raised Reefs and the Rytikyt Lime, 
stone of Japan, Jour. Geol. Soc. Jap., Tokyo, XLII, 502, pp. 590, 401, 1935. 
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ASH VE FE LeU FG HY: a BS EL EPS AS 2 U" SERA IS DUGTER A DK a FE EG ERAS eC #950 MAb 
(CHE. CHAAR Le AE Tubipora musica Linn 2U: Tubipora purpurea Lamarck % | 
WIS SCLDWBL Roe, MATH 2AM (YL ANOS (EL, fae OMA 
ADR BET SORRELL, RRL CBK( , MEO MEE ( , MASA Porc 
DEF RICE L CHS, MAO 1 We UCTHOWMMMAANBEET 5% O7HE— 
che Tubipora musica forma sulcata LTRS SCLICLK» fit & Baa DPE AZIC 
BES 5% OT, BMI MAL YOM ICIET Se CHAM EEL CHS, MEMERR 
SCL TH LTH S. 

FCFREDBE—— AEE LY 7 PRS eB BIS LGBO 2 PICA Sxm LAD HAL 
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Constitution of the Palaeontological Society 
of Japan. 


Article 1. The Society shall be known as the Palaeontologieal Society of Japan. 
It forms a section of the Geological Society of Japan. 

Article 2. The object of the Society is the promotion of palaeontology and re- 
lated sciences. 

Article 3. This Society to execute the scheme outlined under Article 2, shall hold 
annual meetings and discussions. 

Article 4. Proceedings of the Society and articles for publication shall be publi- 
shed through the Journal of the Geological Society of Japan. Separa- — 
tes and circulations will be sent to members of the Palaeontological 
Society who are not members of the Geological Society of Japan. 

Article 5. The annual dues of this Society is two dollars for the foreign members 


of the Society. 


Article 6. This Society shall hold the following executives. President one person, 
Councillors several persons. 


Article 7. The President and Councillors shall be elected annually. The Pre- 


rani ane fate 


sident and Councillors shall be elected from the Society body by vote 


of its members. All elections shall be ballot. 


President Shigeyasu TOKUNAGA 


Councillors Ichiré HayasaKa Haruyosi Huzrmoro* 
Tsunenaka IKI Kinosuke INOUYE 
Nobuyasu KanrHARA Takeo Karé 
Rokur6é Kimura Teiichi KoBAYASHI™ 
Hanzo Murakami Takumi Nagao 
Shintar6 NAKAMURA Tunetern Orvom1Kapo* 
Tchizd Omura* Yanosuke OTUKA* 7 
Iwao TatTerwa Shigeyasu TokunaGa* S 
Hicakatsu. Vier Shinji Yaseanz : 


(* Exeeutive committee) 


All communications relating to this Journal should be addressed to the 
PALAEONTOLOGICAL SOCIETY OF JAPAN 


Geological Institute, Faculty of Science, Imperial University of Tokyo, Japan 


